Detection of base mutations in genomic DNA using denaturing gradient gel electrophoresis (DGGE) followed by transfer and hybridization with gene-specific probes.
It has been shown that minor differences, such as single-base-pair substitutions between otherwise identical DNA fragments can result in altered melting behavior detectable by denaturing gradient gel electrophoresis (DGGE). Sequence variations in only a small DNA region within one locus can be detected using the previously described procedures. We have developed a method for the efficient Southern transfer of genomic DNA fragments from the denaturing gradient gels in order to be able to analyze larger regions in several loci for variation. The gels were made using polyacrylamide containing 2% low-geling-temperature agarose (LGT). The polyacrylamide gel (PAG) was crosslinked with a reversible crosslinker, and after electrophoresis the crosslinks were cleaved, the structure of the gel being maintained by the agarose. After this treatment of the denaturing gels, more than 90% of the DNA fragments could be transferred to nylon membranes by alkaline transfer, while electroblotting transferred only 10% of the DNA. Hybridization with gene-specific probes was then performed. We have used this technique to identify an RFLP in the COL1A2 gene in a human genomic DNA sample. The transfer technique described should make the use of DGGE more widely applicable since the genomic DNA fragments separated on one gel can be screened with several different probes, both cDNA and genomic probes.